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Putting Today’ s |ssue in Context

Status of Digital Journal Access

End users need journal information
— appearing in many journals

— published by avariety of publishers
— available from distributed Web sites
— searchable with different protocols

Libraries (and vendors) facilitate access by
— linking from journal s to publisher Web sites

— linking from databases to journal articles
— providing users with a common search interface




Unified Searching of Web Journals
Framework for Discussing the Issue

The Naval Research Laboratory

— Who we are
— Digital Library Infrastructure
Providing links to local and remote Web journals from
— InfoWeb - Citation Database
— Web OPAC - E-mail alerting service
TORPEDOQO Ultra for accessto local journals

— Background and overview
— Browsing and searching
— Advantages and challenges

An approach to unified searching of local and remote journals
TORPEDO Ultra Demonstration



The Navy’ s Corporate Research Capability
Naval Research Laboratory Environment

Main Campus - Washington, D.C.
3,000 Federal Employees 1,500 Scientists & Engineers]

1,000 On-gite contractors
130-acre Campus 116 Buildings

Subject Focus

Physics, Chemistry, Electronics, Space Sciences
Other Locations

NRL - Stennis, MS NRL - Monterey, CA
Parent Organization

Office of Naval Research, Arlington, VA



Paving the Way for Digital Journal Access

1989
1991
1992
1993
1994
1995
1995
- 1996

Prototype Research Reports Imaging System
InfoNet Campus-wide Information System
Production Research Reports Imaging System
Third-generation online library catalog - STILAS
Dial-in access to the InfoNet

TORPEDO for APS journals and NRL reports
InfoWeb Information System and Gateway
InfoVision/2000 Study Team recommended that

Library provide all digital servicesviathe WWW
Increased NRL Web accessto digital journals



. http://infoweb.nrl.navy.mil
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Links to Journals from InfoWeb
Electronic Journals on Publisher Web Sites

— Journals listed al phabetically
— Clicking on title connects to journal (or site)
— Journals are digital eguivalent of print

o Full text  Within collection scope
— Journals are licensed for site use
Examples.

— Stience - Jane' s Defence Weekly

— 300+ journals published by
» American Chemical Society » Optical Soc. of America
o Assoc. of Computing Machinery < SIAM
 Institute of Physics o Springer-Verlag



Linksto Journals from Library’s OPAC

- Hyperlinksfrom STILAS WebCat journal
records to 220 locally mounted journals

— Persistent URL s have been added to 856 field
— Link connectsto journal in TORPEDO Ultra

No linksto remote journals YET
— Uncertain nature of “free” access
— Instability of access even with signed agreement

— Cannot always link to specific journal



- First Sep Beyond Linking to Web Journals
Using Databases for Retrieving Full Text

« Databases are the established way to search
across the journals of many publishers

o Traditionally they serve as pointersto
Information, e.g. provide ajournal citation

* Adding URLsto bibliographic records
enables usersto retrieve full text article

« Approach favored by many journal
aggregators, database vendors, libraries



Science Citation |ndex Expanded

e “Waeb of Science’” Science Citation Index
Expanded database mounted locally at NRL

« Jointly licensed by four members of
National Research Library Alliance

e 1985 to present avallable to all

 Back filesto 1972 being |loaded
for selective access

 Members. NASA GSFC, NIST, NSF, NRL



Content-enabling a Commercial Database
Citation Database Linksto Full Articles

 NRL-Ingtitute for Scientific Information joint project

e Goal: To enhance capabilities of both Science
Citation Index Expanded and TOREPDO Ultra

e Phase |: Add links from Citation Index
to articlesin TORPEDO Ultra

* Process: |SI enhances weekly
database update with links to
new journal data added to TORPEDO Ultra
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Ozone Generation by Indoor, Electrostatic
Air Cleaners

Kimberly 1. Boeiter and Jane H, Davidsor®*
PARTICLE TECHNOLOGY [ABORATORY, NEPARTMENT OF MECIANICAL
FNOINFRRING, UNIVERSITY OF MINNFSOTA, MINNFAPOLIS, MK 35455

ABSTRACT, This experimental study extends prior studies to consider the influ-
ences of discharge polarity, current, relative humidity, air temperature, and wire
diameter and material on ozone generation rate in two-stage, wire-plate indoor air
cleaners, Promising methods of decreasing the guantity of ozone released into living
ungd work spaces are identified, Use of positive corona discharge is imperative since
oFfiie generation rates are mearly an order of magnitude higher with negative
discharge. For a specific precipitator design, the most importunt parumeter in
predicting ozone generation rate is current level, Changes in temperature and
relative humidity of the inlet air stream over the range of ambient conditions
expected in typical homes have less impact, In the commercial air cleaner studied, a
4% reduction in current from 108 to 00 mA., reduces nzone generation rate by
ncarly 50% from 0005 to 0.0025 mg 5" This reduction in current reduces particle
collection efficiency by 20%. An increase in relative humidity from 17 to 35%
decreasss ozone generation rate §7%. An increase in wir temperature from 293 fo
301K decreases ozone gencration rate by 6%. (zone production can be controlled
by the selection of wire dismeter and material. At a fived volizge, use of 0.10 mm
rather than 0.26 mm tonpsten discharge wires reduces orone generation rate hy
40%, The accompanying reduction in current does oot cause a redoction In
wollection efficiency as long as the voltage in the collection stage is held constant.
‘The henefit of controlling azone generation rate by selection of wire material is that
the electrical characteristics of the air cleaner ace not affected, With a positive
corena diseharge, veune peaceation rate i decrensed by 30 with copper wires and
by 50% with silver wircs as compared to the rate with standard tungsten wires,
Arroson SciEnce ann TecHNOLOGY 27:689-T08 (1997) & 1997 American Associ-
aliom for Aersal Research
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|SI-NRL Joint Project - Phases || and ||
Linking to Content of Article References

e Phasell: Add linksfrom TORPEDO Ultrato
article “summary” in Science Citation Index
Expanded for access to references

e Phaselll: Add links from Citation Index to
journals residing on publisher Web sites



An Automated E-mail TOC Alerting Service

About half of Library’s 1,000 journals are digital

Contents-to-Go fillsin the gap
— E-mailed journal tables of contents
— Article requests by reply e-mail

Researchers use InfoWeb interface to request

or cancel titles, entering preferred e-mail address
Serviceisfully automated

— Vendor e-mails datato Library mail server

— Automatically redistributed to requesters



From Document Delivery to Retrieval
Adding Content to Contents-to-Go

e For journalson publisher Web site, table of
contents header provides URL link to site

e Forjournalsin TORPEDO Ultra, table of
contents header provides URL link to journal

e Future: tables of contents will be
generated by TORPEDO Ultra and will
link each titleto article

«
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Physical Review Letters
Volume: 81 (1998)
Issue: 23 (Pages: 5039 - 5292)

Atornic Interference in Grazing Incidence Diffraction from an Evanescent Wave Mirror
Authors: L. Cognet; . Savalli; G. Zs. K. Howath; et al.
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Maise Enhanced Propagation
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Diffraction at grazing incidence is an important she-
nomencn in which large peaod gratings can e wied
to deflece shor wevelength beams through large angles
(Tig 1a) A sieiking demansietion of the effeet necnrs
when o Juoser Tewn s wident o wolivwy oden al
praving incidence. This is pariicolarly usefin’ in the fie'd of
xeray optics |1] and neutron optics [2]. Similarly, atomic
diffraction from a spetially modulated evanescent wave
i al graeing incidence bas lso been under sndy for
sorme time {37, Follewing the first obseremions of this
phenorenon [49], there has heen some debate as to the
phiysical mechamsn wespinsible G difhaction becis
simple, twa level medels (whick iprore light polarieation
and Internal wonic stoctue) predicr vanishingly small
ellects [6.7,10] at grazing incideace, This vanizhing, due
to the slow varintion of the reflecting petential in the
direction normal t the surface on the scalz of the de
HBroglie wavelength, conteasts 1 the wpicel oplical cose
of & hard wall reflecion gravng und is andogous 1o te
czag of 3 thick prating. Thoongh recent thencerical smidies,
Duwerer, #t commersos L enenged [t te e petation
of the ohservations of diffrection at grazing incidence
st invedve the inemal aomie strocture ard polarization
effects in the evanescent wave |11-13].

In this paper, we present the results of an experimen:
clegely demansirating this. A simple phys:cal moded ine
vahing Tandan-Zener irmsitons between ground slale
sublevels allows us to interpret the behavier of the diffrac-
finn efficiency. In partien'or, we ohsarva Stickelherg
wacillations, 1o, an inecference between several atomic
trjectonies v (he evanescent wave | 11,13] These ool
[atinng are highly sansitive to the exact potential acting on
Lhe aromms ded this corstime a new rechnique for obsery-
ing the van der Whasls interaction berwesn the atom and
the diglzcrec surface supponing the evanescent wava

inary cra)

0, 98%

821x11.130n

ar diffra~tina If the srmerarenee of o mT
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with diffraction [ror acoustic wives [15]. I caa also be
interpreted [7,16] o5 the imposslility of satisfying enacgy
conservation in the e independent releting polenisl
Vir,z) = Vyrap=Dezl[| 4 pens2b ], whem k end
Ry e e dinaginary and veal pasts of the wave vestor of
the evanzseent weve ficld.  Because o encrgy conserva-
tion, the quentum App = 220k of mafcolun transler
alomg x due to diffracion must be accompanied 3y 8 mo-
mentum shange Ap. = £24k, tani sleng 2, where{ s the
angle of Inc.cence isee Fig. la), The maximam normel
mementum transter, bowever, between the senih (speri-
Ty refected) oidder and the Ciffracted mders ia Tt o
approximalely fx because of the spadal extent k™" of the
poleotial. At grzing incidence, where tani is large, one
can siisfy energy conservai'on only by specular reficetion.

To arderstand how polonzation effects and internal
structure allow one to overcome this impessibility, we con-
sider an alom with two Zeemar ground states wiy and wrg
bouncing vn an svarescen wuve S ceuned abuve o pese-
nancz. A sirong, TM polarized incident beam produces
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TORPEDO Digital Library Initiative

Desktop access to full document content

— Equations, formulas, graphs, and charts

Web-based - user needs only network
connection and graphical Web browser

TORPEDO first went online in 1995
Upgrade to TORPEDOQO Ultra in process



APS-NRL Journal Experiment

e 1994 Agreement between NRL and APSto
test electronic dissemination of current
journals - Physical Review Lettersand E

* Process. unbound paper copies sent by
overnight mail from publisher; scanned and

OCRed by Library

e Avallableto NRL usersat their desktops
within 24 hours through TORPEDO



APS-NRL CRADA- 1995

(Cooperative Research & Development Agreement)

 Investigation of search and retrieval systemsfor
the display and printing of journal images and the
use of the Internet as a transmission medium.

e By-Product: Page images of Physical Review
series 1985-1995 produced by NRL

* All images are available through PROLA
(Physical Review On-Line Archive)
[PROLA URL http://prola.aps.org/]

 Most content also available through TORPEDO



TORPEDO Ultra Documents Online

« TORPEDO Ultra provides accessto

— 200+ Elsevier journals

— 6 American Physical Society journals
— 5,000 NRL Research Reports

— 1,000 other Research Reports

— 6,000 NRL -authored journal articles
— 2,000 NRL Press Releases

e Coming soon
— 17 American Institute of Physicsjournals



How TORPEDO Ultra Works

« TORPEDO Ultra offerstwo approachesto retrieval
Journals can be browsed (like digital stacks)
® Journal ® Volume ® Issue ® Article

Or searched using a powerful COTS search engine
(RetrievalWare by Excalibur Technologies)

« TORPEDO Ultra deliverstext and page images
TIFF-encapsulated PDF with bundled OCR
Publisher-generated distilled PDF



TORPEDO Ultra PDF Content

o All TORPEDO UltraPDFis
— Bundled with text for searching
— Optimized for byte serving for fast retrieval
— Enhanced with thumbnails for document navigation

o Library gets PDF for TORPEDO Ultra by
— Scanning and OCRIng documents
— Converting TIFF imagesto PDF
— Obtaining PDF from publishers



Retrieval\WWare Search Software

Field searching, e.g. author, title keywords,
subject keywords, abstract

Concept searching (find equivalent terms)

Pattern searching (fuzzy-logic to find even
those documents that have OCR errors)

Boolean searching (and, or, with, near etc.)
Search by example (find more like this one)
Relevancy ranking



TORPEDO Ultra Hardware

Production System

« Sun 4000 Enterprise Server
— 8 CPUs, 2GB RAM; FastEthernet

 RAID Storage
— Level 5; 1TB Online

o Tape Jukebox Backup
— 3.5TB capacity; 8mm Mammoth Tapes

Development System
o Sun Workstation 10




. Wnhat’s So Great about Local Mounting?
Advantages of TORPEDO Ultra

NRL researchers benefit through
— Local access and high speed connectivity

— A single search interface for all materials

— Integrated information from associations,
commercial publishers, and government

— Ensured access to locally maintained archive
— Links from other library databases and services

— Local control and customization to meset
specialized requirements



:Challenges Prospects, and Workarounds

The Library As Journal Aggregator

o Getting publishersto agree to local mounting
— Can be time consuming (licensing, control issues)

— May cost more ($$$$%)

* Implementing accessviaalocal system
— Requires customized programming
— May reguire data conversion
— Ongoing and increasing storage requirements



- Chall enges, Prospects, and Workarounds

The Library As Journal Aggregator

 Many maor publishers allow local mounting
—|EEE - Academic Press - Kluwer

e Other publishers pronhibit local mounting
— Institute of Physics - American Physical Society

 Rationale for prohibiting local mounting
— Loss of control over copyrighted content

— Enhancements seen as integral to digital product
« Hyperlinks from referencesto cited article
« Hyperlinks from article to subsequent citing article
 Linksto external databases and Web sites




-Chall enges, Prospects, and Workarounds

The Library As Journal Aggregator

« Sowhat’salibrary to do?

* Objective: Make remote journals browsable and
searchable along with locally mounted journals

e Potential NRL solution:

— Add fielded and full-text indexing data for
remote journals to TORPEDO Ultra

— Retrieve article from publisher Web site by using
appropriate URL aslink

— Provides end user with seamless browse and
search of local and remote journals



Indexing Remote Journals. Approach #1

 Library indexing of remote journals requires
publisher approval and cooperation

 American Physical Society experiment
— Publisher delivers SGML data for indexing
— Library

 Extracts bibliographic data for browsing, field
searching, and HTML display

o Addsfull text indexing datato TORPEDO Ultra
e May archive SGML as backup but not for display



Indexing Remote Journals. Approach #2

« Alternative approach - not yet tested

e Publisher

— Provides bibliographic datato library
— Allows Library to index data from Web site
using a “ spider”
e Library
— Uses bibliographic data for field searching and
HTML display
— Indexes full text for TORPEDO Ultra searching



Conclusion
e To enable NRL researchersto search across
the electronic journals of many publishers
— Journals are mounted locally in TORPEDO Ultra
— Not all required journals can be made available
* |n cooperation with association publisher,
NRL istesting apromising, hybrid approach
— Index journal contents locally (for searching)
— Link to article on publisher Web site (for display)

* Result: Integrated access to local and remote
electronic journals



